Mitochondrial nitric oxide synthase is not eNOS, nNOS or iNOS.
Recent studies indicated that there is a distinct mitochondrial nitric oxide synthase (mtNOS) enzyme, which may be identical to the other known NOS isoforms. We investigated the possible involvement of the endothelial, the neuronal, and the inducible NOS isoforms (eNOS, nNOS, iNOS, respectively) in mitochondrial NO production. Mouse liver mitochondria were prepared by Percoll gradient purification from wild-type and NOS knockout animals. NOS activity was measured by the arginine conversion assay, NO production of live mitochondria was visualized by the fluorescent probe DAF-FM with confocal microscopy and measured with flow cytometry. Western blotting or immunoprecipitation was performed with 12 different anti-NOS antibodies. Mitochondrial NOS was purified by arginine, 2,5 ADP and calmodulin affinity columns. We observed NO production and NOS activity in mitochondria, which was not attenuated by classic NOS inhibitors. We also detected low amounts of eNOS protein in the mitochondria, however, NO production and NOS activity were intact in eNOS knockout animals. Neither nNOS nor iNOS were present in the mitochondria. Furthermore, we could not find mitochondrial targeting signals in the sequences of either NOS proteins. Taken together, the presented data do not support the hypothesis that any of the known NOS enzymes are present in the mitochondria in physiologically relevant levels.